Introduction
The observational and focus group elements of the study demonstrated that there was a lack of hand washing, an inappropriate use of personal protective equipment (PPE), and insufficient changing of theatre clothing when used and or contaminated. NATN (1998) recommends staff should change into outer clothes when leaving the theatre area, putting on a new set when returning. They further recommend that staff should follow the policy of the local practice setting. The local policy states that surgical attire is removed before leaving the theatre environment and fresh attire is donned upon return. The theatre attire should be worn only once. Where there is movement outwith the theatre area a lab or white coat may be worn. evidence that does not meet all the criteria of "acceptable studies", or an absence of directly applicable studies of good quality' (HIS 2002) . Indeed, it would appear that very little research has been conducted in this area.
Studies by Boyce and Chernervet (1997) , Callaghan (1998) and Perry et al (2001) have shown that bacteria can be transferred from nursing uniforms to other clothing and nurses' hands. Perry et al (2001) argue that because of the possibility of cross-contamination from staff to patients it is essential for clothing to be adequately decontaminated, with a freshly laundered uniform worn daily. Although in the case of a scrub suit, this uniform may be covered with a surgical gown close to the operating field. Copp et al (1986) observe that this is a secondary preventive measure based on the assumption that scrub suits are contaminated with bacteria. These bacteria arise from an endogenous source (the skin of the wearer) but also from exogenous sources (the environment).
These sources are potentially preventable. Staff leaving the theatre environment to visit clinical areas or other areas where they interact with patients or equipment may come into contact with bacteria associated with the transmission of nosocomial infection.
NATN guidance states that scrub suits should be removed on leaving the theatre environment, or covered (1998) . Copp et al (1986) examined the effectiveness of cotton and polyester cover gowns in protecting scrub suits worn outside the theatre environment from bacterial contamination. They compared this with no cover gown, and removing scrub suits and either storing in a locker and putting back on, or changing into a fresh scrub suit upon return.
Bacterial colony counts were higher where cover gowns were not worn and where scrub suits were stored in a locker. Mailhot et al (1997) found that use of a cover gown on leaving theatre was equivalent to changing into a fresh scrub suit on return. However a cover gown or a lab coat should be fastened and single use in accordance with NATN guidelines (Rohrlach 2001) .
Cross-contamination can occur when a lab coat or cover gown is worn more than once and may come into contact with outdoor clothing if stored in a locker (Callaghan 1998). Wong et al (1991) found significant bacterial contamination on doctors' white coats within a day, particularly around the pockets and cuffs, and noted that this was liable to cause hand contamination. Rohrlach (2001) observed that if cover apparel is not used correctly it will offer little protection and will not achieve the intended purpose.
Aim of the study
Given the lack of previous research it was felt appropriate to conduct this exploratory study which would aim to:
■ monitor staff movement out of the theatre environment and observe the potential for contamination of theatre clothing ■ determine theatre staff views on wearing theatre clothes out of the theatre setting ■ examine the levels of contamination on theatre clothing.
Design and methods
This study utilised a mixed-method approach which consisted of microbiological sampling, focus groups and non-participant observation with field notes. This approach produced quantitative data arising from microbiological sampling, elements of the observational study and qualitative data derived from the focus groups and observational study.
The target group identified was nurses working in the operating theatre in the clinical areas of circulating, scrubbing and anaesthetics. A sample size of 23 participated in the study.
Focus groups
The rationale for utilising focus groups was to explore current knowledge in relation to local and national policy on the wearing of theatre greens in conjunction with determining if what people actually do (observational study) corresponded with what they said they did (focus groups).
Direct observation
There are a number of strategies for carrying out an observational study highlighted in the current literature, from 'participant observation' where the observer becomes or attempts to become part of the group being observed, to the 'complete observer' who does not take part in the activities being observed (Holloway & Wheeler 2002) . The type of observation utilised was that of complete observer described by McGarvey et al (1999) as 'the researcher has a non-participatory role and limits activity to observing and collecting data only'.
The use of a structured observation tool is seen to provide a focus for the observation. The tool developed was based on NATN guidelines (1998) and the current local policy on the wearing of theatre attire. An area for free text was incorporated to enable the research assistant to take relevant field notes.
The tool was piloted in one of the project areas by the authors and minor amendments were then made based on the results. Data was collected using the tool, allowing the observer to focus on the issue of compliance with the local and national policies which guide the practice of wearing theatre greens within and without the theatre setting. The observer noted any other activities they felt would add to the data collection of behaviours, especially those pertaining to infection control management.
Staff were advised that an observation tool would be utilised but only the broad theme of the tool was made explicit. This was in an endeavour to minimise the Hawthorn effect and possible changes to behaviour during the observation phase. 
Microbiological sampling

Ethical approval
Full ethical approval was sought and gained from the Local Medical Research Ethics Committee.
Quantitative data -staff observed
Seventeen staff from three hospitals were observed over a one month period. The role and distribution of staff is shown in Figure 1 . Fifteen staff were within the operating environment, where the majority of staff (nine of fifteen or 60%) undertook two or more roles. One member of staff was working in recovery and one as coordinator.
Entering the theatre environment
All staff were observed to put on laundered theatre attire from the storage area. In one case this required rummaging to find a correct fit. Seven staff (41%) failed to remove jewellery, in the majority of cases a watch. No staff washed their hands before donning theatre attire, with four (21%) washing hands with liquid soap prior to entering the theatre environment.
Exiting the theatre environment
Twelve staff exited the theatre environment a total of nineteen times (range 1-3). Two staff left to work in other theatre blocks, and the coordinator left to visit other areas. Of the remaining fourteen exits, five were smoking related (four outside), four to collect or deliver mail or paperwork, three to the canteen, one to the pharmacy and one to personnel (see Figure 2 ).
Staff changed out of scrub suits on only five occasions (26%) -four exits to smoke and a visit to the canteen. These were left in a locker on three occasions, the bench on one, and put in the laundry on one only. A previously worn white coat was worn over suits on five occasions. Scrubs were not removed or covered for deliveries, which each took five minutes (see Figures 3 and 4 ).
Studies have shown that bacteria can be transferred from nursing uniforms to other clothing
Re-entering the theatre On return to the theatre environment the five nurses who changed out of their scrub suits put the same scrub suits back on. The nurse who had discarded the suit was required to retrieve it from the laundry basket due to a shortage of laundered suits. All five washed their hands with liquid soap. One nurse returning from working in another theatre block donned a fresh scrub suit and washed hands. On the remaining thirteen occasions hands were not washed. White coats were re-hung on communal or office hooks.
Within the theatre environment
No suits were observed to be soiled with blood or body fluids. On eleven staff (65%), suits were observed to be wet during scrubbing or washing hands. On no occasion were suits changed.
All suits were discarded into the laundry at the end of the shift.
Microbiological sampling
On eleven of the twelve occasions where scrub suits were not changed on leaving, a complete set of samples on exiting and re-entering the theatre environment were obtained. Also, samples were obtained on exit from one nurse where the suit was changed on return. This made a total of 75 samples for examination.
Microbial growth, predominately small numbers of skin flora, was obtained from 74 samples suggesting the technique was effective. A single colony of Staphylococcus aureus (sensitive to methicillin) was isolated from three suits in a total of five samples, three on exit from theatre and two on re-entry. On only one occasion was Staphylococcus aureus absent on exit but present on entry (one colony waist and shoulder).
Qualitative data
Analysis of qualitative data was undertaken manually utilising a thematic approach. This involved reading the tape transcripts a number of times in conjunction with the field notes, searching for similar words, patterns and context and highlighting key recurring themes within the focus groups (Hammersely & Atkinson 1995). Categories were identified to enable easy handling of the data. These categories formed the basis of identifying emerging themes.
Results of the thematic analysis
There were several emergent themes:
■ Availability of resources 
Figure 2
Staff exiting the theatre
Availability of resources
Current policy states that in restricted or semirestricted areas clothing should be freshly laundered theatre attire (NATN 1998) . Discussion focused on the lack of the correct size of greens, particularly if you were a bigger or taller person than the standard size: 'There is a problem with getting the right size especially if you are slightly larger. Also when on call sometimes there are no greens available so I keep a set in my locker'.
The resultant action of staff was to store theatre attire in lockers. The perceived lack of white coats resulted in the re-hanging of white coats on communal pegs and their re-use. This is contrary to local policy which states that surgical attire must not be stored or hung in lockers for secondary use.
Field observation concurred with these actions. Five participants were observed changing into outdoor clothing to leave the theatre environment, in four cases placing greens on benches in changing rooms and one participant placing theirs in the laundry basket. On return all put the same greens back on with one nurse retrieving it from the laundry basket due to a shortage of laundered suits. On five occasions the observer witnessed the re-using of a white coat which had been hung on a communal hook. AfPP policy stipulates that white coats are single use (NATN 1998) . This guidance has also been incorporated within the local policy. Researchers witnessed white coats hung up on pegs in corridors with contamination of what looked like blood.
The perioperative environment
This revealed some further issues surrounding the selection and storage of greens: 'They arrive from laundry and are put on patients' trolleys, sorted into sizes, then put on the shelf.'
AfPP (NATN 1998) stipulates that clothing should be stored in clean, dry conditions. However, the policy does not make explicit what constitutes suitable clean and dry conditions. Local policy also fails to make this explicit. When sorting and shelving clothing participants were asked who had responsibility for this. The following are two sample answers:
■ 'Sometimes it's a nurse, other times it's the theatre porter'.
■ 'Sometimes the greens are still in the bag and you just rake till you find the right size'.
Callaghan (1998) highlights that inappropriate storage and handling of uniforms may contribute to high levels of contamination, despite receiving appropriate laundering. For example, uniforms were found stored on dusty surfaces and hands were not washed before putting on clean uniforms. Observation of perioperative nurses found that none of the participants washed their hands prior to donning theatre attire. This is contrary to AfPP guidance.
In reviewing the local policy there is no guidance on hand decontamination practice prior to donning theatre greens. When asked during the focus group what the policy stated regarding hand decontamination prior to putting on greens all members stated that hands should be washed but could not remember the sequence. One focus group participant informed that they knew of only one staff member who washed hands prior to donning theatre greens. The rationale offered for this was that the staff member was a smoker.
AfPP (NATN 1998) policy advocates that all personnel should change into outdoor clothing when leaving the theatre environment. Local policy advocates that staff change into outdoor clothing when moving into non-clinical or public areas and the wearing of a closed cover gown or lab coat for movement between clinical areas.
In focus groups, staff were asked what they felt about this aspect of the policy. One participant stated that 'staff changed into new greens when they went from place to place'. However, another participant informed that they wore white coats or white patient wrap-over gowns.
Observation of practice demonstrated that three (of three) participants moving between clinical areas did not don a white coat or gown as per policy. In non-clinical areas, on five out of sixteen occasions, compliance with the policy of donning outdoor clothing occurred. On one occasion this was to visit the canteen and on the four other occasions it was to have a cigarette.
On a further five occasions participants wore a white coat which did not comply with current policy. Of these, non-compliance included not fastening the coat. On six occasions participants did not change or don a white coat. Local policy highlights that non-compliance with this theatre etiquette may reduce public confidence. This aspect was acknowledged by a member of the focus groups who stated that 'patients have commented on staff standing outside the hospital wearing theatre clothing which they thought was inappropriate'. One participant commented: 'There is no need to change. Ward nurses do not change when moving from ward to ward. Theatre is cleaner anyway'.
In practice studies have demonstrated considerable bacterial contamination of nurses uniforms (Perry et al 2001) . Interestingly a variety of practices were highlighted in relation to when staff would change or not change their theatre attire when moving between or out of the theatre environment. For example, it was seen as good practice by one participant to change into clean greens when going into obstetric theatre.
Conversely it was noted that 'theatre reception staff travel to wards then go into theatre with patients and do not wear white coats or change greens'. To further explore when theatre greens would be changed participants identified they would change their greens 'if they got soiled or wet when scrubbing'.
During the observation of practice it was noted that no greens became contaminated with blood or body fluids. However on 65% (eleven of seventeen) of observations, suits were observed becoming wet during scrubbing up or hand washing and damp dusting but were not changed. One participant perceived that: 'There was no requirement to change when they got wet scrubbing as you then put a waterproof gown over the top. This does not let wetness through'. In practice the sterile theatre gowns used were not waterproof. Researchers observed that the height of the sinks and positioning of the taps posed a challenge to nurses in scrubbing up and trying not to get greens wet.
It was clear from focus groups that staff had limited awareness of national and local policies Other examples of observed practice which did not comply with local policy in relation to minimising the risk of cross contamination included several occasions of damp dusting without donning a plastic apron, and tying up clinical waste without an apron. Contamination of scrub suits was also observed when kneeling on floors to check catheter outputs and kneeling to speak to patients or to remove items from cupboards.
Hand decontamination
National policy sets out explicitly the sequencing of hand washing prior to donning theatre greens and once changing procedure is complete (NATN 1998) . Local theatre policy does not specify hand decontamination procedures. However the local trust Hand Hygiene Policy (NHS Tayside 2003) stipulates hands should be decontaminated before commencing work and on leaving the work area.
Focus group participants were asked to recall when they did their first hand decontamination. Four different opinions were offered:
■ Before selecting greens ■ Before putting on greens ■ Prior to entry into theatre ■ Prior to first scrub.
Observation of practice showed that no participants decontaminated their hands prior to selecting their theatre greens or putting them on. Four participants decontaminated their hands prior to entry into theatre. Only the participants who changed scrub suits during the period of observations decontaminated their hands on return to the perioperative environment.
Knowledge and understanding
AfPP (NATN 1998) states: 'All departments must have written procedures stating the correct preparation of staff entering and leaving all areas of the perioperative environment. All staff must be made aware of these policies and procedures'. These recommendations include comments on changing areas, theatre attire, preparation of personnel and visitors to the perioperative environment. The purpose of this study was to specifically ascertain nurses' understanding of current local and national policy relating to theatre attire and preparation of personnel.
Focus group participants were asked if they were aware that a policy existed relating to theatre attire and preparation of personnel. Opinions offered varied:
■ 'I vaguely recall a policy.'
■ 'I knew about local policy but not national policy.'
■ 'I knew about both a national and local policy.'
None of the focus group participants could recall when they had last read the policy guidelines. However, when prompted participants recalled that the documents commented on changing theatre greens, hand washing, removal of jewellery and wearing a hat. When asked how old the policy was they replied, 'at least two years old'. However, one did think it had been updated recently.
Participants were asked if the policy applied to nursing staff only. A general response to this was that it applied to all staff but only nurses adhered to it. Examples offered by participants included:
■ 'Doctors were wearing the greens as pyjamas especially when on call.' ■ 'They are the ones who give us a bad name as they wander the corridors and other places in their greens.'
With the drive within healthcare for practice to be based on evidence (Scottish Executive 2002) participants were asked what evidence they thought the policies were based on. Opinion was that the national policy would be referenced but could not give any examples. They did not know if the local policy was evidence-based or not.
Conclusions
The aim of this exploratory study was to elicit the potential for contamination of theatre clothing and to explore staff perceptions of when and where the wearing of theatre clothing was seen to be appropriate. A further aim of this study was also to look for any microbiological contamination. Results of bacterial sampling from clothing did not demonstrate any significant increase in risk of patients acquiring nosocomial infection.
From an infection control perspective, key issues highlighted were a lack of knowledge of, and compliance with, local policy. This leads us to conclude that practitioners could be putting themselves and patients at risk due to a lack of knowledge of local and national policy guidelines and non-compliance with current local and national policy directives. In a recent survey of scrub nurses, surgeons and midwives in a UK Trust, it was found that nonadherence to both local and national guidance on universal precautions prevailed (Cutter & Jordan 2004) , with only half of the recommended precautions adopted on average. Furthermore, the results indicated that 'some practices and attitudes which contravene both Department of Health and Trust guidelines, have become entrenched in workplace routines'.
In an observational and focus group study such as this it is likely that compliance may in fact be lower than was witnessed. Many studies looking at compliance with infection control precautions have demonstrated a 'Hawthorne effect' of increased compliance due to being aware of being observed. 'Big brother is watching you' has been proposed as a vital element in approaches to improve compliance (Pittet 2002) .
Staff have been found in focus groups and in surveys to frequently overestimate their own compliance with hand hygiene (O'Boyle et al 2001) and universal precautions (Henry et al 1992) . O'Boyle et al also observed that in samples such as those from this study, where staff have volunteered to participate, there tends to be self-selection by nurses confident about their practice and conscientious in their work.
Compliance with hand hygiene has been extensively researched. Many of the factors identified as contributing most highly to noncompliance (high workload and lack of hand washing facilities (Gould et al 1996) ) and interfering with theatre duties were not applicable in this study where time and facilities were available, for example, prior to entering the theatre suite.
Other factors identified in the literature which may be relevant are lack of knowledge, scepticism over usefulness, lack of role models and lack of a climate of institutional safety (Pittet 2002) . It is likely that similar factors apply in the wearing of PPE to protect scrub suits from contamination, for example, during cleaning and handling waste where this is a matter of policy to protect patients rather than as a protection for the wearer against blood or body fluids.
McCoy-White and Berger (1992) observed that 'the decision by an individual healthcare worker to follow unit procedures, and specifically to use PPE as part of infection control is an instance of "everyday ethics"'. Even for personal protection during operating procedures multiple studies have found very poor compliance with PPE, despite being a high risk group (Akduman et al 1999 , Osborne 2003 . The results of this study are consistent with these findings.
Study limitations
The study aimed to sample 54 nurses. However, recruitment was limited to 23 willing participants in total. As a result data generation was limited, making the findings of this study not generalisable to the wider perioperative community.
AfPP stipulates that clothing be stored in clean, dry conditions
Recommendations It was clear from focus groups that staff had limited awareness of both the national and local policies of the wearing of surgical attire. This is an aspect that healthcare organisations should address if they are to ensure that evidence-based practice is the norm. This will also require that they review their current policy to demonstrate the links between practice and evidence. Guideline developers might also wish to consider including specific examples of how staff can put their recommendations into practice.
It was also apparent that compliance with infection control precautions could be improved. The literature suggests that increasing compliance with infection control precautions requires a combination of education, motivation and system change (Pittet & Boyce 2001) . Senior staff need to lead by example (Stein et al 2003) .
In Scotland, these factors are being addressed by the Cleanliness Champions programme (NES 2003) whereby one nurse or healthcare worker in each ward or clinical area undertakes a webbased infection control training package with the aim of becoming role models for safe practice and improving compliance in their workplace. Ultimately, it has been suggested that 'we must change the rules so that healthcare workers expect to be observed and given direct, immediate feedback until the behaviour of role models becomes everyone's ritual' (Pittet et al 2004) .
Areas for further study
There is recognition that this initial study was too small for findings to be actioned as evidencebased. It would be worthwhile considering a larger multi-site, multi-professional study to collect more data to enable findings to be generalisable across perioperative environments, thus adding to the evidence base of perioperative On return to theatre the nurses who changed out of their scrub suits put the same suits back on
